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_. (C) . INTDODUCTIGI

In order to dotermirs the static longitudinel stability end drag
chor: storiczics of a 0.006809. scale- SATCRN configuration §A-7, wind tunnel
tesre v -ve conducted in the Marshall Space Flight Center's lé4-inch Trisonic
Wind 7u-nel. The test Mach number range was from 0.70 to 4.96 while Reynolds
puzber was varied batween 4.34 x 106 and 6.90 x 108 per foot of buly lemgth.
EhV‘ﬁ eozponent data were obtained through em angle of attack. r~L30 £ron =3

©oto 45 Juprees by means. of electric strain gese Lalences which worc lecated
- within *“m eedel. The geometriecl deeails of the tcct configuration are
 precentcd es Pigure 1 while & photograph of & typical wind tunnel msdel setup
s preceneed es Figare 2, Test Ecyuolds puzber (per foot) and Mach number are
ta&uzatad ¢n Figure 3 with corresponding stagnation pressures for the MSFC

14-inch -tumpel.
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E;‘"‘ aee precented dn & bedy cystes of eues, Coefficients and - symbols

hed as . follems:
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LETIUECT AE:;;rizsntaI‘Statichcngitudinal Stability and Drag . 7/19/61 .
: Gharacterietic&.of S&ﬂUENiConfiguration‘SA57:(U) o ’

o i'.Cz@'- ﬁwme of . changeéof normal ferce coefficient with angle
e i attack, Ty oas O degrees
Lz, .Center of prescure l@cation, calibers . forward -of vehicle %
B . statien 10 J {Gimbal Statiom) f
.>DL . Refzrence diaa~ter, 257 inches full - scale, (See Figure 1)
B % , Ratio of. specific,be-ts, l 40 for air.
.;g Pitching msaent, inch pouuds
M '-.:I-L:_.'.ch nusber
4?5 Zase preasurg, psi
¥3 . ;:az uc::;nwaaatic pxcsaure,;ﬁsi
& .Eéee-strebm dynamic pressure, psi,v% Psﬁz
-8 mézéé-based~on ref:fence diaaeter, ﬁ%?i
X »Axial force, pounas
2 armal force, po"nds

3, Loy DooTLES
The results from this investizztien have boen presented in the form
~u£:::y data vhich wera dcrivcd fremy the bapilc data, Slopes of.normal’
d pitching moignt,. ¢ vE prescukey, énd.drag ‘coefficient at . ¢ %
vly ZETo deg:*ﬂ & attach 1”e”preae1Ceduas”a function. .
% Unch muzber for the © gurs L: » SA-7, with and without espcape
cuew. Soma difficultilr nye omeountonci ia ohtalzing these static
rznituiinul stabilicy ool deag Lhm&acu“:wwblCJ in :he Mach number range
“ -~
il

3.50, Thasce di“x*cultiia cre attplbutad o b
sn 2long the madel vpreay ctoscz, S oo o
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en iin the upper half of Fijuze 4, It io oLt
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bl ﬂ?j layor £lew
this phenomonon can
the flew sepozation

2 s : > fm.
only & characieristic of cnz, low Deynolds nusber test conditdons;
therefoze, in erder. to sir.r"ote hichcr Deynolds nunbor £low conditions, e
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car‘arL:£L3 grit ﬂtrip waz o plicd go the noce of the escape rocket fow tho
8A=7 coulipuration cnd to .. o nosg esus of the escape tower off confisuration,
Zha.ﬂz-nvt‘of the. transitlc . cirip oa .the flow may be scen in-the lower half
of Tige -z & for the 84-7. toot cenfipuration, It will be ook that ¢n
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SURIECT: - Experimental Static Lengitudinal Stability and Drag . 7/19/61
L Characteristics of SATURN Configuration SA-7 (U)

igures 5 through 8 flagged symbols irdicate data points.which were obtained
quecgn the use of boundary layer tripping devices. Previous test results
from similar configuratioms indicate that data obtained in this manner are
velid within reasonsble limits (%5 2 percent). Tests are expected to
continue, however, in & Reynolds ngmbe* renge comparable to the prototype
lccal values,

Figura 9 presents the effect of the escape tower on the variation
$2/B with Mach number for SATURN configuration SA-7, Thege
aired values obtained from Figures 5 and 7. It.will .be noted that
=Zfect becomes more promnounced as Mach number increases. In
2bove, Mach = 1.50, the tower produces a forward shift in center of
csgure and a Increase in romal force curve slope, Cz . At Mach = 4,96,
ffect of the 2 )35 caliber forward shiftin center of

coure and applon.imnate >rcent incresse.in normal force curve.slope.
a comparison of ‘igurg & and 8 showr. ik, above Mach = 1,20, the
> ceuses a decrease in fore .drag ccefficient as Mach number increases
: : bege drag remains the same for both configurations. At Mach = 4.96,
.the fore drag coefficient is approximately 7 percent lower with tower on

‘th it w1th tower off.
N ﬂ%%/

C. Dale Andrews
Fluid & Flight Mechanics
Experimental Projects.Section
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Geometry of SATURN Test Configuration SA-7

Figure 1,



Figure 2. SATURN Configuration SA-7 Sting Mounted in the MSFC 1l4-Inch Trisonic Tunnel.




MACH NUMBER Po psia Re/ft x 10-6

0.70 22 5.39
0.80 22 5.79
0.90 22 6.09
0.95 22 6.27
1.05 22 6.42
1.10 22 6.49
1.15 22 ' 6.53
1.20 22 6.56
1.435 22 6.36
1.927 28 6.90
2.99 30 4,34
3.48 45 5.09
4.00 75 6.60
4.45 90 6.12
4,96 90 5.24

Figure 3. Variation of Reynolds Number Per Foot with Mach Number for
Average Test Conditions, ¥ = 1,40



Clean Configuration

Transition Strip Applied to Nose of Escape Rocket

Figure 4. Upper Stage Shadowgraphs of SATURN Test Configuration SA-7
in the MSFC 14-Inch Trisonic Tunnel, M = 4,45, @ = 0°
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